Abstract Aims-The differential display reverse transcription polymerase chain reaction (DDRT-PCR) technique was used to search for differences between the mRNA expression profiles of squamous cell carcinoma (SCC) cell lines established from head and neck tumours and normal keratinocytes from the mucosa of the upper aerodigestive tract. Methods-Total RNA prepared from both cell types was reverse transcribed into cDNA then amplified in a PCR mixture. To compare the electrophoretic patterns, mRNAs were amplified by nested PCR using specific oligonucleotides. Additionally, using labelled cDNA probes, northern hybridisation was carried out on three cancer cell lines of different origin, a biopsy from a parotid gland pleomorphic adenoma, healthy mucosa, and keratinocytes.
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Results-Comparison of the separated bands revealed a fragment with a differential expression pattern in the SCC cells. This cloned sequence of a 336 base pair mRNA fragment exhibited no significant homology with known transcripts. Additionally, after amplification and sequencing of the 3' end of the fragment no homology with a known human gene sequence was found. However, low homology with a genomic sequence of a nematode was found. Northern hybridisation confirmed the selective expression of this fragment in SCC cells versus the cancer cell lines of different origin, the biopsy of the pleomorphic adenoma, keratinocytes, and healthy mucosa. Conclusions-This is the first differentially expressed human genome transcript of squamous cell carcinoma of the head and neck identified by DDRT-PCR. It may prove useful, in the future, to characterise this tumour type. ( Two carcinoma biopsies, five normal upper aerodigestive tract mucosa samples, one biopsy of a parotid gland pleomorphic adenoma, RNA from an adenocarcinoma cell line of the lung (HTB-179), the malignant melanoma cell line (HTB-66), and the breast carcinoma cell line (HTB-20) (ATCC, Rockville, USA) were used for northern blotting. The cell lines were grown under the conditions described above. One of the two tumour biopsies subjected to hybridisation was a moderately differentiated SCC of the glottis, the other was a poorly keratinised SCC from the pyriform fossa.
ISOLATION OF TOTAL RNA
For rapid and reproducible preparation of total RNA, the Rneasy Kit (Qiagen, Hilden, Germany) was used in accordance with the manufacturer's instructions. After determination of the RNA content using a photometer (Uvicon-931 UV; Kontron, Hamburg, Germany), samples of total RNA were adjusted to 3.5 gg for subsequent first-strand cDNA synthesis. Quantitative analysis of the mRNA content was carried out using RT-PCR of actin as a control.
FIRST-STRAND CDNA SYNTHESIS Total RNA (3.5 jg) was heat denatured (65°C, 10 minutes), chilled on ice and subjected to oligo(T) primed reverse transcription using a first-strand cDNA synthesis kit (Pharmacia, Freiburg, Germany). Reverse transcription in a final volume of 33 gl was performed at 37°C for 60 minutes in the presence of 0.2 ,uM of one of 12 different dodecameric anchored oligo(T) primers (dTIOMN; A, G or C) and 40 units of RNAse inhibitor (RNAsin; Gibco). Following synthesis of the completed first-strand cDNA, the resulting double-stranded RNA:cDNA heteroduplex was heat denatured at 95°C for five minutes to provide cDNA as a template for polymerisation.
MRNA DIFFERENTIAL DISPLAY
The first-strand cDNA product (160 jg) was incubated with 0.2 mM of one of 26 decameric arbitrary primers,'4 0.2 jM of the corresponding anchored oligo(T) primer, 2.5 jiM dNTPs, 1.5 mM MgCl2, and 2.5 U Taq polymerase in a total volume of 50 pl. Low Bands of interest were excised from the gel and the DNA extracted using the Nucleon Easyclean kit (Scotlab, Wiesloch, Germany). Four microlitres of the DNA elution volume of 50 jl was subjected to PCR under the same conditions as above, except that the concentration of both primers was reduced to 40 pmol. Routinely, 5 jl of the 50 jl reamplified products was separated and stained as above. Purified double-stranded DNA fragments were ligated into the pGEM-T-cloning vector (Promega, Heidelberg, Germany), cloned, and sequenced on a DNA sequencing apparatus (Abi Prism 310; Applied Biosystems).
ANALYTICAL HIGH STRINGENCY NESTED PCR
After sequencing of the differentially expressed fragment, 5 jil of the first-strand cDNA mixture was subjected to PCR (50 jil) using 2.5 U Taq polymerase, 50 pl PCR buffer (Gibco), 0.2 mM each dNTP, 1.5 mM MgCl2, and 0.2 jimol of forward and reverse primers. The following primers were used: sense 1, 5'-ATG AAG ATA AAG CAC-3'; antisense 1, 5'-TG GGG GAG GGG GTG-3'; sense 2, 5'-TTG TTG GCC ACC-3'; antisense 2, 5'-GCT TTT TTA CAT-3'. The first PCR was run for 30 cycles with sense 1 and antisense 1 primers and the second for 20 cycles with sense 2 and antisense 2 primers at 94°C for 60 seconds, 58°C for 60 seconds, and 72°C for 120 seconds, with a five minute extension at 72°C. After thermocycling, the amplicons were purified using Qiaqick spin (Qiagen) and 2 jl aliquots of the PCR product were analysed by electrophoresis on a 6% PAA sequencing gel stained with silver nitrate as above.
ONE-SIDED PCR
One-sided or anchored PCR27 28 was carried out to amplify the 3' end of cDNA. In this procedure, RNA was extracted and transcribed into cDNA using reverse transcriptase (RT) and an oligo(dT) adaptor primer (Gibco). The cDNA was then amplified by PCR (50 jl) using 2.5 U Taq polymerase, 0.2 mM each dNTP, 5 jil PCR buffer (Gibco), 0.2 jl sequence specific primer (SSP) (5'-CAGGGCTCCTGCCCGATTTG-3') that anneals to a region of the selectively expressed fragment obtained by differential display PCR, and 0.2 jM adaptor primer that targets the poly(A) tail region. The reaction was run for 30 cycles at 94°C for 45 seconds, 55°C for 30 seconds, and 72°C for 90 seconds, with a 10 minute extension at 72°C. Purification, electrophoresis, staining and sequence analysis of the PCR product were carried out as described above.
NORTHERN HYBRIDISATION
The 336 base pair cDNA was random prime labelled using the Dig High prime DNA labelling and detection starter kit II (Boehringer Mannheim, Mannheim, Germany). Twenty micrograms of heat denatured, total RNA from all different cell types and biopsies was separated on 0.8% agarose gels according to the method of Sambrook et al. 25 After ethidium bromide staining of 28S and 18S rRNAs, the gels were subjected to capillary transfer on to a positively charged nylon membrane (Boehringer Mannheim) overnight at room temperature. The transferred RNA was subsequently immobilised by UV irradiation, membranes were prehybridised at 50°C for one hour, and hybridised at 50°C for 14 . , ' > ' . . . TAC  CTT  TCC  GCT  TTC  TTG  TTG   CCG   TGG   CTG  AAA  GTT   GAG  AAG  TTG  TTT  AGT   CCT   TTG   GTC  TCC   TTT  AAA   AAC  TTG  AGA  CAT  ACA  CTC  GCC  ATT   TGA   CTT  AGC   GTA   TCC   TCA  TTG   GCC  CAC   GGT  AGA  AAT  ACA  AGA  ATG   GAG  TTG  GTA  TCC  AAG  CAG  TTA  TGA   TTT   TTA  TCA   AAG  GGG  GAC  ATC   TCA  TAA  TGT  TGT  GAA  GAG  AAT  AAA   GCC  GCC  TCC  CTG  CAA  TCT  GTA  ATT   CTC   TGG  TCT   GAA  CAT  TCA (fig 2A and B) . One-sided PCR was carried struct the 3' end of the mR} 20mer forward SSP and the olis a 486 base pair PCR product encompassing the non-coding r codons (TGA, TAA), polyade (AATAAA) and the 3' end pol: 1). The total length of the frag was 694 base pairs ( produced a also has the potential to detect low abundance trating the high messages that cannot be detected with conventarget sequence tional hybridisation based approaches." 14 33 After reverse transcription of mRNA into Iout to recon-cDNA with 3' two-based anchor primers and 4A. Using the subsequent amplification with arbitrary primgo(dT) primer, ers, we detected a large number of transcripts was generated, and isolated a cDNA clone-containing seegion with stop quence that reacted with all SCC samples, as nylation signal confirmed by northern hybridisation. y(A) tail ( 
